STUDY GUIDE FOR
FOREST PEST CONTROL

The educational materia in this study guide is practical information to prepare you to meet the written test
requirements. It doesn’t include all the things you need to know about this pest-control subject or your pest-control
profession. It will, however, help you prepare for your tests.

Contributors include the Utah Department of Agriculture and Utah State University Extension Service. This study
guide is based on asimilar one published by the Colorado Department of Agriculture. Materialsfor that guide were
prepared by Colorado State University Extension Service. Other contributors include: University Cooperative
Extension Service personnel of California, Kansas, New Y ork, Oregon, Pacific Northwest, Pennsylvania, and
Wyoming. The U.S. Department of Agriculture -- Forest Service, the U.S. Environmental Protection Agency (Region
VI Office), and the Department of Interior -- Bureau of Reclamation, and Metro Pest Management.

The information and recommendations contained in this study guide are based on data believed to be correct.
However, no endorsement, guarantee or warranty of any kind, expressed or implied, is made with respect to the
information contained herein.

Other topics that may be covered in your examinations include First Aid, Personal Protective Equipment (PPE),
Protecting the Environment, Pesticide Movement, Groundwater, Endangered Species, Application Methods and
Equipment, Equipment Cdlibration, Insecticide Use, Application, Area Measurements, and Weights and M easures.
Information on these topics can be found in the following books:

1. Applying Pesticides Correctly: A guide for Private and Commercial Applicators. U.S. EPA, USDA and
Extension Service, revised 1991.

2. Applying Pesticides Correctly: A Supplemental Guide for Private Applicators. U.S. EPA, USDA and
Extension Service, December 1993, Publication E-2474.

These books can be obtained from the Utah Department of Agriculture or Utah State University Extension Service.
Please contact your local Utah Department of Agriculture field representative or Utah State University extension

agent.
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INTRODUCTION

Theforest isafragile environment. Management of itis
amajor concern to many people, including forest and
wildlifemanagers, lumber companies, recregtional -area
managers, and homeowners.

Insects and mites are always present in forests. They
play arolethat isnearly always subtle but at times very
turbulent. Insects are known mostly for their destruction,
yet their equally beneficial role often goes unnoticed.

A disease is a condition that aters or prevents the
normal expected growth and function of the affected
trees. A disease may be caused by both non-infectious
factors (such as drought, excessive moisture, lack of
nutrients, and chemical injuries) and infectious factors
(including fungi, bacteria, viruses and nematodes).
Growth abnormalities caused by insects, mites and
animals are usually considered distinct from "disease,"
even though symptoms may be similar.

Besides insects and diseases, the third area of concern
isthevegetative cover of forests. It directly or indirectly
affects productivity, watersheds, wildlife, and the
aesthetic values of these resources. The proper
management of unwanted vegetationisamajor concern
of many people involved in forest management.

FOREST INSECT CONTROL

GENERAL OVERVIEW

Dealing with insect pests on plantsinvolves a carefully
planned procedure, just as it should be with any other
pest problem being considered. Y ou should have some
knowledge about the situation, then use this knowledge
in the proper sequence to achieve the best results. In
general, the procedure for dealing with insect and mite
problemsis as follows:

EXAMINATION OF THE SITUATION

Know what the normal or healthy condition of the plant
looks like. If the plant deviates too far from this
condition, look for possible causes.

IDENTIFICATION AND ASSESSMENT

If insects or mites, or conditions apparently caused by
them, are found, determine what the pest is and the
seriousness of the problem. Not all insectson plantsare
pests. Some may be incidental visitors and some may be
beneficial. On the other hand, some pests may be
causing little damage at the moment, but the problem
may become seriousin ashort time. Evenif theplant is
healthy, it may be vulnerable to attack from pests, and
thusit’simportant to know which insects or mites are
likely to be pests.

PRESCRIPTION

Thismay involve preventive action, curative action, or
no action at all, depending on the identification and
assessment of the situation.

Preventive action often involves maintaining tree vigor
by proper site selection. The sanitary practices of
pruning out dead or unhealthy plant parts and cleaning
up ground litter that may harbor pest insects are also
helpful.

Other cultural (non-chemical) practices may be useful
against some pests. In some cases, insecticides are used
to protect plants from becoming infested.

Curative action involves restoring infested plantsto a
healthy condition. Sometimes natural controls are
sufficient to give the plant an advantage to overcome the
pest attack.

In other cases, control with pesticides may be
necessary. The most common of the points to consider
when selecting and using an insecticide or miticide are
these:

1 |Istheuseof this pesticide safe to you and othersin
the situation in which you want to use it?

1 |sthepedticidelikely to harm the plant you want to

protect? If so, under what conditions?

Will the pesticide also kill beneficial insects or other

beneficial animalsin this situation?

Are there clear label directions for using the

pesticide for this purpose?

When isthe proper timeto use this pesticide for this

particular pest?



I How and to what parts of the plant is the pesticide
applied?
1 |sthe pesticide registered with EPA for this use?

No action might be prescribed when the pest isn't a
serious one or when the corrective action would give
rise to problems more serious than the one at hand.
Sometimes apest may be causing extensive damage, but
there are no practical methods of control during this
stage of the insect's development. Taking no action
might be prescribed until the insect isin a vulnerable
stage.

APPLICATION

Knowing what the problem is and what to do about it
doesn't solve the problem until you carry out the
prescription properly. Some of the common problems
are:

Cdlibration errors.

Inadeguate coverage of the plant with the spray
solution. Plantsusually should be thoroughly wetted.
Tendency of the spray to separate or settle out
unless the spray solution is kept agitated. If the
spray solution is allowed to settle during spraying,
some plants will be overdosed and others
underdosed.

Improper timing of sprays. If applied too early, the
effect of the insecticide may have disappeared by
thetimethe main insect populationis present. If the
spray isdelayed, theinsects may have developed to
amore resistant stage or may have bored in where
the spray can’t reach them.

Adverse effects due to weather conditions. Rains
following spraying may wash off the pesticide
before it has accomplished its full effects.
Temperature extremes may injure the plant, reduce
toxicity of the pesticide, increase pest resistance, or
volatilize the pesticide.

EVALUATION
Did the prescription work? This should be based on the
considerations discussed under prescription.

SIGNSOF INSECT AND MITE PRESENCE
The insect or mite causing damage may not be present
or visible when its damage is discovered. However,

there may be evidence of its presence. The following
are some general signsto look for:

Silk shelters: Made entirely from silk; usually don’t
enclose foliage, except an occasiona leaf. The
caterpillars feed outside the shelter and use it only for
protection from predators, weather, etc.

Scale and aphid coverings. Most scale and some
aphids excrete a protective waxy covering.

I nsect and mite remains:. Includes egg shells; shed
nymphal, larval, and pupal skins; cocoons; frass; and
trails of silk.

Honeydew: Sticky liquid sugar excreted by scales and
aphids. A black, sooty mold may grow on the honeydew.

Sawdust, wood chips, and pitch balls: Usually found
on or below the host plant. Mostly the result of feeding
by bark beetles, wood borers, and shoot borers.

FOREST INSECTS AND
MITES

There are severa kinds of insects and mites that you
should recognize. They can be grouped according to the
part of the plant they feed on (leaves, twigs, trunks and
roots) and the kind of injury they cause (chewing or
sucking).

LEAF FEEDERS-- CHEWING INJURY
Defoliators

Defoliators attack leaves in a variety of ways, but al
have chewing mouthparts and damage the foliage
directly and visibly. There are three basic groups of
defoliators, classified according to the type of damage
each causes:

1. Leaf chewersfeed on and destroy the entire leaf.

2. Ledf skeletonizersfeed on the surface and eat only
the tissue between the veins, leaving the veins and
midribs.

3. Leaf minersfeed between the epidermal layers of
the leaf.



Although some insects may be leaf miners during one
part of their life cycle and leaf chewers later, most
usualy remain consistent in feeding habits throughout
their life. The mgjority of defoliators come from the two
orders Lepidoptera (butterflies and moths) and
Hymenoptera (sawflies, parasitic wasps, ants, wasps
and bees), but some members of the Coleoptera
(beetles), Orthoptera (grasshoppers, crickets and
katydids) and Diptera (flies) are also defoliators.

Defoliation affects trees in a number of ways, but the
result is aways to reduce or stop growth. A tree can
withstand substantial defoliation, but loss of leaves
reduces photosynthesis (the source of energy) and
interferes with transpiration and transport of nutrients.
Unless a very high percentage of the leaf surface is
destroyed, the tree will generally survive, but it may be
weakened. As agenera rule of thumb, if atree loses
more than 60 percent of its foliage for two to three
consecutive years, the tree may die or become highly
susceptible to other pests.

Deciduous trees and shrubs usualy can tolerate
considerable defoliation without affecting tree vigor.
Evergreens, on the other hand, can be serioudly affected
by heavy defoliation. Thisis because evergreens replace
only aportion of their total amount of foliage each year.
(Pines, for example, replace about one-third, and if the
new needles are eaten, the tree will be missing about
one-third of its needles for three consecutive years.)
Also, evergreens usually use their leaves or needles to
produce growth regul ators (hormones) and to storefood
reserves for the next year. If these leaves or needles
are eaten, so are sites for growth-regulator production
and food storage. New foliage is the most efficient
producer of plant food. If this foliage is lost to
defoliators, the current year's food production can be
reduced considerably.

Generdly, late-season defoliation of deciduoustreesand
shrubs is less important than early-season defoliation
because food necessary for growth has been produced
and stored. Late-season defoliation of evergreens can
be important because of the factors discussed above.

The ultimate effect of defoliation is that it generally
weakens the tree, making it much more susceptible to
the attack of other insects, especially bark beetles or

borers. These beetles usually attack only trees
weakened by drought, fire, defoliation or other causes.

Resistance to defoliation depends on a number of
factors, including type and species of tree. Hardwoods
arerelatively resistant and can successfully withstand
three or more years of successive defoliation. Such
hardiness is attributable to their ability to store large
amounts of food and to replace the destroyed tissue
almost immediately. Deciduous conifers such as larch
are aso relatively resistant, whereas evergreen conifers
such as fir and spruce are quite easily killed.

The two most common types of |eaf-chewing insects
are caterpillars and leaf beetles.

TYPESOF CATERPILLARS

BAGWORM (Thyridopteryx ephemeraeformis)
Size: Larva 25 to 34mm long; adult 25.4mm wingspan.
Appear ance: Larvaisalight brown worm with abrown
head and thorax. Adult female is a soft, wingless,
yellowish-white moth with ring of woolly hairs around
rear end. Adult maleisadensely hairy, black moth.
Life cycle: One generation per year. Overwinters as
pale, whitish eggs that hatch in late spring after trees
have leafed out. Young larvae develop and pupate in
bags. In the fall, maes emerge, fly to the females (still
in bags), and mate. Females protrude only their
abdomens during mating, then withdraw into the bag,
deposit eggs, wriggle out of the bag, drop to ground and
die.

Host: Shade trees and ornamental shrubs, especially
conifers.

Habits: Larvae feed on needles and spin bags, using
foliage, and enlarge them as worms devel op and pupate.
Eggs are laid and overwinter inside bags. Adults don’t
feed.

Damage: Heavy infestation defoliates and eventually
killstree.

Control: Several species of flies and wasp-like
parasites attack worms, but bags protect larvae and
eggs from birds.

DOUGLASFIR TUSSOCK MOTH
(Orgyia pseudostugata)



Size: Larva19to 25mm long; adult female 19 mm long
and wingless; adult male 25 to 31 mm long, 25mm
wingspan.

Appearance: Mature larvae are gray or light brown
caterpillarswith brightly colored toothbrushlike tufts of
hair along body; two long brushlike tufts behind shiny
black head suggest horns; similar, longer tuft at rear end,
many red spots and orange stripes along body. Adults
are

dull, brownish-gray moths; females are wingless.
Life cycle: One generation per year. Overwinter as
eggsthat hatch in early spring as smal, hairy caterpillars
(larvae) that migrate (often windblown) before settling
to feed on new foliage in June. Larvae mature in
August, then pupate. Adults emerge in late August,
mate; females lay eggs; adults die.

Host: Douglas fir, Colorado blue spruce, and al true
firs.

Habits: During feeding, larvae drop from branch to
branch on long silken strands, often blown by wind.
Pupatein brownish, spindle-shaped cocoons attached to
trunk and larger branches. Eggs are laid on top of old
cocoons, covered with frothy, white substance mixed
with mother's hair. Eggs are one of the primary
identification factors.

Damage: Larvae defoliate tree, beginning at top and
continuing downward. If unchecked, defoliationisrapid,
and trees dieif defoliated two to three yearsin arow or
succumb to attack by bark beetles.

Control: Tachinid fly larvae live and feed inside
caterpillars. The small, wasplike Trichogramma
minutum feed on the eggs. Epidemics can be controlled
by aviral disease introduced into past populations.

WESTERN SPRUCE BUDWORM
(Choristoneura occidentalis)

Size: Larva 25 to 38mm long; adults [2mm long, 25mm
wingspan

Appearance. Mature larva is olive-brown or
reddish-brown caterpillar with ivory-colored splotches
and tan or light chestnut-brown head and collar. Adult
moths have gray-brown or orange-brown fore-wings
that are somewhat mottled, with a white dot on the
margin. Eggs are oval, light green, and about 1.2mm
long.

Life cycle: One generation per year. Overwinter as
young larvae that begin feeding on needlesin the spring,

then move to swelling buds. After destroying budding
foliage, they move back to feed on old needles. Larvae
mature 30 to 40 days after attacking buds, then pupate.
Adults emerge in July and early August and mate;
femaleslay eggs and die. Eggs hatch in about ten days,
larvae don’'t feed but spin hibernaculae for winter
shelters.

Host: Fir and spruce, occasionally ponderosa and
lodgepole pine.

Habits: Larvaefeed on budsand needles, overwinter in
protective casesin silken hibernaculae among lichen or
under bark scales; pupate in either new or existing
webs. Each female lays about 150 eggs, in overlapping
masses of 25 to 40, on the undersides of needles.
Damage: Larval feeding destroys new-growth buds,
which causes stems to fork; tree appears as though
singed with crown fire. Heavy infestation may destroy
nearly al new needles, buds and shoots. Y oung and
weakened treesare especially susceptibleto defoliation;
four to five years of sustained attack kills tree, starting
at the top.

Control: About 40 species of wasps and flies are
primary parasites of larva. Predators include spiders,
ants, snake flies, true bugs, some beetle larvae, and
some birds.

FALL WEBWORM (Hyphantria cunea)

Size: Larva is a pale yellow to brown, sometimes
greenish caterpillar. Has dark strip down back and
yellowish stripes down each side of body covered with
tufts of long, silky, gray hairs sprouting from
blackish-orange tubercles. Adults are winged,
satiny-white moths, sometimes with brown or black
spots.

Life cycle: Two generations per year. Overwinter as
pupae in cocoons on the ground or in bark. Moths
emerge during the spring and early summer and lay eggs
from May to July. Eggs soon hatch; larvae feed about
four weeks, then crawl down the tree and pupate.
Adultsemergein late summer and lay eggsfor asecond
generation in the early fall. This generation developsto
pupal stage, then spins cocoons for overwintering.
Host: More than 100 species of forest and shade trees.
Habits: Larvae spin lightly woven webs, sometimes
covering several branches, which are more unsightly
than damaging; pupate in cocoons on or just below soil
surface or on bark. Adults don’t feed.



Damage: Larvae feed on leaves; heavy infestation can
defoliate tree.

Control: Remove webs by hand before moths emerge
in spring (first generation), late summer (second
generation).

GYPSY MOTH (Lymantria dispar)

Isolated gypsy-moth infestations have occurred in the
West. From 1989 to 1994, several state and federal
agencies worked together to eradicate an infestation
along Utah’'s Wasatch Front. Although gypsy moths
have been eradicated from Utah, it's important to
understand some basic facts about this serious forest
defoliator, its biology, and how to recognize it so that
newly developing infestations can be identified.

Historicaly, the gypsy moth was purposely introduced
into the United Statesin 1869 by a French scientist who
had hoped to crossbreed this species with the silkworm
moth. Escaping larvae became well-established
throughout the New England states. Severe tree
defoliation now occurs on hundreds of thousands of
acres each year. New infestations outside of the New
England states are being discovered with alarming
frequency. Long-distance spread has been attributable
to man and his activities, such as moving infested
material (trailers, recreational vehicles, etc.) containing
egg masses or other life stages.

Gypsy moth isanuisance to peoplein addition to being
aforest pest. Larvae are normally very numerous and
interfere with acceptable outside activities such as
camping, picnicking, or merely enjoying onesown home
grounds. Trees may be killed by two or more years of
complete defoliation; however, this mortality is highly
variable. Factors such as tree type, age, growing site,
amount of defoliation, and environmenta conditionswill
influence the impact on the tree.

Life cycle: The gypsy moth overwinters as masses of
up to 1,000 eggs covered with buff or yellowish hairs
from the abdomen of the female. Masses, about 1-1/2
inches long and 3/4 inch wide, are laid on the bark of
trees, under stones, in hollow trees, or on buildings or
any other solid material affording protection from the
weather. During April or early May, eggs hatch, and
young larvae move to the tops of trees, where they spin
down on silken threads, allowing air currents to blow

them considerable distances. Thisisthe principal means
of natural dissemination. Larvae feed on most hardwood
species, but oak, poplar, apple, birch and willow are
preferred hosts.

Newly hatched larvae feed on the leaf bases, then |eaf
surfaces, where they chew holes in the leaves. The
older larvae feed inward from the leaf edges, completely
consuming theleavesand leaving only midribsand larger
veins.

Larvaeare hairy caterpillars about two inches long with
blue spots on the first five body segments; the last six
are brick-red. They mature in late June and pupate.
Pupae are normally located on the bark of treesor ina
place protected from the weather. Adults emerge about
mid-July; both males and females are winged, but only
the males can fly. Females, white moths with a buff or
yellowish abdomen and a wingspan of two inches, lay
their eggs near the pupal case from which they
emerged. Males, dark brown moths with awing expanse
of 1-1/2 inches, find females by means of a pheromone
(sex lure produced by the female). This scent or odor,
which attracts males up to 3/4 of a mile, has been
chemically duplicated. This chemical, known as
Disparlure, is used to bait sticky traps to detect new
infestations or determine the extent of old ones by
trapping males.

Gypsy moth was successfully eradicated in Utah using
the Bt virus as a control agent.

SPIDER MITES

Spider mites, tiny creatures having eight legsinstead of
six, are close relatives of insects. Their mouthparts
consist of tiny, needlelike stylets that pierce leaf cells,
causing a fine stripping or flecking on leaves and
needles. These tiny pest vary from 0.25 to one mm in
size and attack evergreens and deciduous trees and
shrubs.

In heavy infestations, the foliage becomes yellowed or
bronzed, sometimes resulting in lost leaves or needles.
All spider mites spin some webbing on affected plant
parts; this webbing serves as protection for mites
feeding beneath. Presence of dust on foliage seemsto
encourage mite infestations.



The mites go through a six-legged larval stage, then
through two nymphal stages before becoming adults.
Males tend to be smaller in size and somewhat more
slender in body. Many generations are produced during
warm summer months.

SCALE INSECTS

Scalesaresmall, usudly dark-colored, motionlessinsects
that are often difficult to spot. Hence, the damage they
inflictisperhapsthe best clueto their presence. Infested
plants appear unhealthy, grow poorly, and have stunted
and yellowed foliage. Infestations will often appear as
gray or brownish encrustations on the bark of twigsand
branches. One characteristic often used for quick
identification divides scales into two groups, armored
and soft or unarmored.

Armored scales are the most common and are found
on trees and shrubs. These scales secrete a hard, waxy
covering (armor) over their bodies, which may be
circular, oblong, or pear-shaped. Armored scales vary
from four to 13mmin size.

The waxy secretion of the soft, unarmored scalesis
part of the scale's body rather than an external coating.
These scales may be flattened, slightly convex, or
hemispherical and vary fromtwo to 13mminlength. The
young, mobile stage of some species (crawlers) feed on
leaves during the summer, then moveto twigsin thefall.
Most species produce honeydew.

Life cycle: The scale insects most commonly found in
Utah overwinter either as eggs or immatures. In most
species, the female deposits eggs under her shell or
scale. When the crawlers settle and begin to feed, the
characteristic soft or armored scale covering is
developed.

Damage: Scale insects feed by sucking sap from trees
and shrubs and are capable of killing the entire plant or
parts of the plant. Scale-insect feeding can also reduce
the plant'svigor, which will maketheinfested plant more
susceptible to injury caused by drought, severe winters,
attack by other insects (especialy borers), or infection
by diseases.

Plants are often covered by a sooty mold that growsin
the honeydew secreted by scaleinsects. The sooty mold

gives the plant a blackish appearance. Most species of
trees and shrubs are subject to scale-insect attack.

Control: A thorough application of a superior dormant
oil according to label instruction just prior to "bud bresk"
will effectively control all of the common soft and
armored scalesfound in Utah. It can be applied to most
evergreen and broadleaf woody plants. Bud break will
vary with the species of plant and the severity of the
spring season, but superior dormant-oil sprays usually
should not be applied after early April in Utah. Dormant-
oil sprayskill scale insects by suffocation.

Sprays: Insecticides applied thoroughly according to
label ingtructions are effectivein controlling the common
soft and armored scales found in Utah. However, since
these sprays won'’t penetrate the waxy scale covering,
spraying must be timed to coincide with the presence of
the crawlers. Timing of the presence of the crawler
stage will vary with the species.

BORING INSECTS

(Bark beetles, borers and leaf miners)

BORERS: Some beetle and moth larvae attack trees by
boring into thewood of limbs or trunks. These pestsare
commonly called borers, and they may attack conifers
aswell as deciduoustrees and shrubs. A few species of
borers work in sapwood; others may tunnel into
heartwood. A few species of borers will attack healthy
trees, but most attack trees already weakened or injured
from such thingsasdrought, mechanical injury, improper
root systems, transplant shock, and sun scald.

Prevention, where it can be practiced in campgrounds
and picnic areas, is more satisfactory than control
measures.

1. Keep trees adequately watered.

2. Don't crowd root systems with concrete walks,
driveways or patios.

3. Wrap trunks of young trees during the winter to
prevent sun scald.

4. Keep dead branches pruned out.

BARK BEETLES: Bark beetles are tiny insects that
attack trees by tunneling under the bark and into the
cambium area of trees. Some of these beetles will
attack trees in sound condition, but many attack trees



that are weakened or dying. Some of the bark beetles
aid in the transmission of certain fungus diseases,
hastening the death of trees. Both coniferous and
deciduous trees may be affected by bark beetles.

LEAF AND NEEDLE MINERS: Thelarvaof certain
moths and flies feed by tunneling between the upper and
lower leaf surfaces. These tunnels may be straight,
twisted or blotchy. Some will mine into needles of
conifers.

WOOD BORERS-- BEETLES

Thisorder of insects containsalarge number of injurious
species. Members are easily recognized, because the
adult insect body is hard, and thewing coversmeetina
straight line down the middle of the back.

FLATHEAD APPLE-TREE BORER

Adults of the flatheaded wood borers generaly are
brightly metallic-colored, boat-shaped, and one-third to
one inch long. Adults are commonly called metallic
wood-boring beetles because of their color. These
borers are destructive to newly transplanted trees.

Visible Signs of Borer Activity

Sawdust-like material at the base of the tree. This
material comes from the tunnel made by the borer. If
sawdust is present, further examine the tree for small
puncturesin the branches and trunk. Generally there is
adischarge of sap from the tunnel opening that wets and
discolors the bark below it.

NOTE: DON’'T CONFUSE BIRD DAMAGE WITH
INSECT DAMAGE. Certain birds known as
sapsuckers cause damage that is often attributed to
wood-boring insects. Holes made by sapsucker damage
aretypicaly in an organized row or pattern.

Control: Borer control in forest Situationsisn’t practical.
Insecticides may be used in shelterbelts and
Christmas-tree plantings to kill newly emerged larvae.

Timing of egg hatch should be accurately determined.

BARK BEETLES

Bark beetles are so named because most of them live
and mine between the bark and wood of trees and
shrubs.

Adult beetles make tunnel s between the bark and wood,
inwhich they lay their eggs. After the eggs hatch, the
larvae mine the area, making minesthat radiate out from
the egg tunnels. Larval tunnels are aways packed with
their feces.

Extensive tunneling of thiskind can girdle and thuskill
trees and shrubs When adults bore out through the bark,
they leave the surface as though riddled by buckshot.
Don't confuse these bark-beetle exit holes with
sapsucker damage.

Adults arc small, cylindrical beetles reddish to dark
brown or black and from 1/16 to 1/4 inch long. The
larvae are grublike, thick-bodied, legless, generaly
broadly C-shaped, white- or cream-colored, and have a
distinct head. Adult egg-laying habits and life cycles
vary extensively with the different species.

Control: Some chemical insecticides can be applied to
the host tree prior to bark-beetle attack to kill bark
beetles asthey attempt to boreinto thetree. Insecticides
vary depending on which beetle is present.

ENGRAVER BEETLES (Ips spp.)

Size: Larvafour to six mm long; adults 3.5 to six mm
long.

Appearance: Mature larva are white to dirty gray in
color, legless, with adark head. Adults are small bestles,
reddish brown to black in color with apronounced cavity
at the rear end and with three to six pairs of tooth-like
spines.

Life cycle: Attacks are made by these bark beetles
after the arrival of warm weather in the spring. From
two to five generations of these beetles may develop
during the summer. The winter isusualy spent in the
adult stage.

Host: Various conifers according to species of bestle.
Habits: Adult beetles bore into cambium, where they
excavate egg galleries. This group of beetles normally
attacks only recently felled trees or those in aweakened
condition. Outbreaks in standing and healthy trees are
just sporadic.

Damage: Thefirst evidence of attack by Ips beetlesis
yellowish or reddish boring dust in bark crevices around
the base of trees. Thisgroup of beetleshasegg galleries
free of boring dust. Weakened trees attacked by Ips
beetles may be destroyed.



MOUNTAIN PINE BEETLE

(Dendroctonus ponder osae)

Size: Larvasix to seven mm long: adults four to seven
mm.

Appearance: Maturelarvaisayelowish-white, legless
grub with dark head. Adultsare cylindrical, stout-bodied
beetles, brown to black in color. Eggs are pearly white.

Life cycle: One generation per year. Overwinter as
larvae under bark; begin feeding in spring, then pupate.
Adults emerge during July and August (some stragglers
emerge as late as September), fly to other trees, borein
and lay eggs.

Host: Ponderosa and lodgepol e pines.

Habits: Adult beetles bore through the bark to the
cambium, where they excavate egg galleries. Eggs are
laid individually along each side of the gallery. Larvae
feed on the winter bark and mature inside galleries.

Adults migrate to other trees to begin new generation.

Damage: Attacksmay extend from near ground level to
treetop. Infested trees usually die, but weakened trees
are most susceptible to attack; saplings are usualy
spared. A blue-staining fungus is associated with this
beetle, because it carries fungal spores from infested to
uninfested trees.

Other types of bark beetlesinclude Douglas fir beetle,
spruce beetle, western balsam bark beetle, and fir
engraver beetle. Host trees attacked and life cyclesvary
by beetle.

SHOOT BORERS

Insectsin this category feed on the surface or inside of
shoots, causing shoot malformations and death. Moths
and beetles cause most of the damage.

LODGEPOLE-PINE TERMINAL WEEVIL
(Pissodes terminalis)

This is a common insect in lodgepol e-pine stands of
Utah. Their larvae rangein size from four to five mm,
and the adults range in size from five to six mm. The
adults are ared-brown color. Thisweevil produces one
generation per year. Small larvae mine and pupate in the
cambium layer of open-grown trees. Mature larvae mine
and pupate in the pith of terminal shoots.

Host: Lodgepole pine.

Damage: The developing terminals are attacked and
killed, down to the uppermost whorl of branches.

POPL AR BORER (Saperda calcarata)

In ornamental settings, a common borer of poplar
species is the poplar borer. Adults are about 20 to 30
mm inlength, elongate, robust, gray in color with yellow
stripes on their thorax, and yellow spotson their wings.
Adults emerge in late July and August. The femae
borer chews adit in the bark and lays one to two eggs.
Larvae develop in the sapwood and heartwood for two
years before maturing. In July of thethird year, the new
adults emerge through the holes used by the larvae to
expel sawdust (frass).

Host: Poplar species, aspen.

Damage: Sap mixed with frasswill ooze out of ditsin
the tree stem. Split bark will occur where eggs were
laid. Borer holes create weak spotsin thetreeand allow
other diseases to enter the tree.

Control: Apply an insecticide recommended for boring
insects to kill adultsin the spring.

FOREST DISEASE
CONTROL

GENERAL OVERVIEW

The common causes of infectious diseases of trees are
fungi, bacteria and viruses. Fungi cause the greatest
amount of damage to trees and are the most common
target for control with pesticides (fungicides). Chemicals
used to control fungi generaly aren’'t effective on
bacteria. Virusesaren't controlled directly by pesticides
but are controlled by eliminating vectorsand by cultural
methods (non-chemical) that protect susceptible trees
from infection. Pesticides have very limited use for
forest disease problems.

The proper diagnosis of a plant disease is as important
to the management of the problem as any other factor.

Thediagnosisincludesidentification of thepest organism
and any contributing factors. The professional help of a
plant pathologist is advised for many cases. Contact
Utah State University Extension plant pathology
personnel for specific information about a problem.



Some plant disease organisms can’'t be isolated and
identified accurately without alaboratory diagnosis.

JUNIPER TWIG BLIGHT

Juniper twig blight isafungus disease more specifically
referred to as Phomopsisblight. It usually affectsyoung
plants or the new growth on older plants. Species and
varietieswithinthe speciesvary intheir susceptibility to
the fungus.

Symptoms

Y oung needles are susceptible to infection throughout
the growing season. When the causal fungus penetrates
these needles, small yellow spots appear three to five
days after invasion. The fungus advances throughout the
needles and grows into young stem tissues. Terminals
and branches begin to fade in color, then become
reddish-brown and finally ashen gray.

Lesions on older stems often develop into cankers.
Stems one to two years old are often girdled. Stems
more than one-third inch in diameter usually aren’'t
girdled. Extensive girdling of small stemsin individual
shrubs causes an unsightly appearance because of
numerous dead branch tips.

The disease may be confused with drought damage,
because in both cases the tips of the branches may be
killed. The easiest way to differentiate between juniper
blight and drought damage isto observe the demarcation
between the healthy and dead stem tissue. In juniper
blight, a sharp demarcation exists between green and
dead tissue. In tips affected by drought, the transitionis
gradual.

Juniper blight might al so be confused with winter injury
or winter drought. However, winter injury islikely to
affect amost all of the branches on one side of the
shrub, especidly if the shrub has a south or southwest
exposure.

Cause

Juniper blight is incited by the fungus Phomopsis
juniperovera. This fungus is active throughout the
growing season, especially during moist weather. It
survives as speciaized, flask-shaped fruiting bodies
(called pycnidia) on dead, infected plant tissue. These
bodiesare black and extremely small. They can be seen

only with the aid of a hand lens or magnifying glass.
They are most commonly found on tissues that have
turned ashen gray.

The fungus spreads when spores produced in the
pycnidia are extruded from an opening at the top. The
spores are splashed to healthy needles and stems of the
shrub or adjacent shrubs. In the presence of moisture,
the spores germinate and penetrate the host.
Germination of the spores and subsequent infection
occurs best when the temperature is around 75 degrees
F., with moisture supplied by rain or sprinklers.

The pycnidia devel op within three to four weeks after
infection but usually are not well-devel oped until the
infected tissues have dried considerably. Therefore,
symptoms of the disease may not becomevisibleto the
homeowner until June, July, or even August, depending
on the area of the state.

Control
Prune out and destroy affected twigs, because the
fungus lives on these structures.

Avoid the use of overhead sprinklers as a means of
applying water. The foliage can remain wet several
hours after the sprinklers are turned off. This is
especially true if overhead irrigation is applied in the
evening. Drip- irrigation systemsinstalled at the base of
shrubs is a water-saving alternative.

Spray with a copper-containing compound such as an
8-8-100 Bordeaux mixture or tribasic copper (fixed
copper). Apply the first spray as new growth startsin
the spring. Repeat the spray at two-week intervals until
dry wesather prevails. Follow |abel instructionscarefully
to avoid burning of sensitive plants nearby.

CERCOSPORA NEEDLE BLIGHT OF
JUNIPERS

Eastern red cedar, Rocky Mountain juniper, and other
junipers planted in Utah for ornamental or windbreak
use are susceptible to severa needle-diseasefungi. The
most damaging needle blight is caused by Cercospora
sequoiae var. juniperi. Foliage on the lower branches
isusualy infected first. All foliage dies except that on
the branch tips as the disease progresses. Severe



infections over three or more years can result in trees
dying. Thisisn’t a serious problem in Utah

Symptoms
An applicator can easily tell Cercospora needle blight
from other juniper diseases, because older foliage
becomes infected first, rather than the newer foliage at
branch tips.

Initial needleinfection occursduring late June and early
July. Infected needles first turn brown at the leaf tips,
then gradually become completely brown. Smaller
shoots and branchlets of the inner tree crown are usualy
infected first. Affected branchlets will often fall from
the tree during late

autumn.

The disease dowly progresses from the interior of the
tree crown outward, and from the lower branchesto the
younger, higher branches. Severely infected trees may
have only a small tuft of green foliage on the branch
tips.

Thefruiting bodies (sporodochia) of thefunguswill form
under the right environmental conditions. The tiny
sporodochia are dark grey-green and inconspicuous, so
they aren't usually seen. Close examination of the
foliage with a hand lens is necessary to spot fruiting
bodies. Sporesof the fungus devel op in the sporodochia
and are spread to nearby branches and trees during
rainy periods.

Disease Development

Junipers have three recognized needle types. These
types differ in their susceptibility to infection. Juvenile
needles are sharply pointed and characteristic of
seedling junipers. All juvenile needlesare susceptibleto
infection. Spur needles are the flattened, blunt needles
most abundant on ol der trees. Current-year spur needles
are resistant, but older needles are susceptible. Whip
foliage is the elongated shoot extremities of side
branches. Whip foliage apparently isn’t susceptible to
Cercospora needle blight.

Spores of the fungus may be dispersed from late April
through October, but significant spore release doesn’t
occur until mid- to late June. Spores spread by rainfall
infect susceptible foliage as early as late June or early
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July. Shoots and small branchlets eventually die after all
the leaves have been killed by the fungus.

Control

Bordeauix mixture (4 1bs. hydrated lime and 4 |bs. copper
sulfatein 50 gal. water [1.8 kg/1.8 kg/190 1.]) effectively
controls the disease. At least two applications are
necessary for best control.

Thefirst fungicide treatment should be applied during
the second or third week in June, just prior to theinitial
infection period. The second treatment should be applied
about the third week in July. The second application will
prevent infections for the remainder of the season. A
drip- irrigation system installed at the base of shrubsis
awater- saving aternative.

Additional applicationsmay be necessary during periods
of frequent rains. Rain will favor disease devel opment
as well as reduce fungicide longevity.

Handle all pesticides safely. Read al label instructions
before using any pesticide. Store all pesticides safely,
away from children, pets and livestock.

CYTOSPORA CANKER OF POPLARS,
WILLOWSAND ASPENS

Cytospora chrysosperma is one of several cankerson
hardwood trees. This fungus is most damaging to
aspens, poplars, willows, and mountain ash, but other
trees such as silver maple and Siberian elm can aso be
attacked.

Cytospora canker is associated with the decline
(dieback) or death of valuable shade and ornamental
treesin landscapes and recreational areas. It aso occurs
in native tree stands and in field windbreaks. The
disease was especially widespread and severe
throughout the Great Plains during the drought years of
the 1930s.

Symptoms

The disease appears as dslightly sunken or depressed
cankers on trunks and limbs. In cottonwoods, the bark
sometimes splits vertically along the canker margin.
Cankers develop by gradually killing the diseased bark
and sapwood in a more-or-less elongated pattern,
enlarging until the stemisgirdled. Discoloration of outer



bark varies, depending on host species affected and
stage of disease development. Infected bark may be
yellow, brown, red-brown to gray, or black. Diseased
inner bark and cambium turn orangeto reddish-brown to
black as these tissues deteriorate.

Infected twigs are quickly girdled and killed without
formation of adefinitecanker. Thisstageiscalled stem
or branch dieback, or smply dieback. On white poplar
and mountain ash, the disease usualy occurs as a
branch-by-branch dieback. Highly susceptible trees
(Lombardy poplar and Siouxland cottonwood) may die
within two to five years following infection. Rapidly
killed trees often produce sprouts around the base of the
trunk. These sprouts also become infected and die.

Causal Agent and Disease Cycle

Cytospora chrysosperma is generally considered a
weak parasite and is commonly found on dead branches.
It assumes a parasitic role on trees that are in poor
vigor. Thus, the disease is most severe on trees
weakened by stresses such asfireinjury, drought, frost,
sunscald, severe pruning, insect or mechanical damage,
or herbicides.

The fungus enters bark wounds, dead tips of twigs, or
stubs of broken branchesand gradually advancesto the
trunk. Small, raised, pimple-like fruiting structures
appear in infected bark. These structures exude long,
thin, coiled tendrils called "spore horns' during warm,
moist weather. The spore horns, yellowish to reddish
brown, consist of masses of spores (fungus seeds) in a
sticky exudate. Asthe tendrils dry, spores are released
and spread by wind, insects or birds to other trees.

Deep watering, especially late in the season, will greetly
reduce the severity of the disease.

DWARF MISTLETOE (Arceuthobium spp.)
Dwarf mistletoes are amajor problem in Utah forestson
ponderosa and lodgepole pine. Other members of the
pinefamily -- Douglasfir, pinyon, and limber pine -- are
damaged occasionally. Nursery and ornamental
plantings seldom arc attacked; however, this parasite
can be introduced into an area by the planting of
collected stock infected with dwarf mistletoe.
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Dwarf mistletoesare small, leafless, parasitic flowering
plants. The seeds, explosively discharged from thefruit,
are very sticky and adhere to any surface they strike.
Seeds that adhere to young branches of susceptible
trees germinate, and the mistletoe plant penetrates the
bark. These seedsgenerally aredispersed in August and
early September.

This parasiteis easly identifiable by the yellow to green
or brownish-green segmented shootsthat protrude from
the infected part of the tree. These perennia shoots are
two to six incheslong and one-eighth to one-fourth inch
in diameter.

The "roots" of the dwarf mistletoe are imbedded in the
bark and phloem of the tree. The parasite produces
secondary rootlike structures called "sinkers' that
become imbedded deeper in the wood as the twig adds
its annual growth rings. These "roots' provide the
parasite with nutrients obtained from theliving tissues of
the host.

Symptoms

Thefirst symptom of dwarf mistletoeinfectionisadight
swelling of the bark at the site of infection. As the
"roots" of the parasite become more extensive in the
host, a distorted branching habit, called a witches-
broom, may form. The witches-broom divertsfood from
uninfected parts of the tree, subsequently reducing vigor
and causing premature death of the tree. Infected trees
that don’t devel op witches-broomsusually havevisible
mistletoe shoots protruding from the infected area;
however, shoots are not formed until two or three years
after infection.

Control

Pruning is the best control measure available for
reducing or eliminating dwarf mistletoe infestations in
ornamental trees or urban forests. Trees severely
infected in the upper branches or those with only afew
live branches should be cut. Trees with high,
unreachable mistletoe infections will continue to rain
seeds on nearby treesif not cut down.

Pruning Dwarf Mistletoe-- Dwarf mistletoein lightly
to moderately infected trees can be removed by pruning.
All infected branches and two whorls abovethe highest
infected branch should be pruned using proper pruning



techniques. This procedure will remove all currently
visible infections and should remove most of the latent
and immature infections. Treated trees should be re-
examined two to three years afterward, and any newly
visible infections should be removed. If removing the
infected branches and two whorls above them leaves
less than 30 percent live crowns, the tree is unlikely to
survive the pruning treatment. Then the tree should be
removed to prevent spread of the parasite to neighboring
susceptible trees.

If the mistletoe on a branch is close to the bole, the
parasite may enter the bole. Thisis unlikely, however,
and most bole infections produce little seed.

POPLAR LEAF SPOTS -- Fungi in the genus
Massonina often cause leaf spots and blight in many
trees in the Populus genus, including aspen and
cottonwood. These fungi cause brown lesions on foliage
that are typically surrounded by a yellow halo. Moist
weather in the spring favors repeating cycles of the
fungus, often defoliating the infected trees. Repeated
instances of defoliation can kill the tree.

Control

Control isonly necessary if spring weather isvery moist.
For isolated cottonwood and aspen away from natural
sources of infection, sanitation can reduce spread.
Sanitation involves raking and disposing of infected
leaves and twigs. This disease is spread primarily by
splashing water, and free moisture on the leaves is
required for infections. Therefore, watering by overhead
sprinklers should be avoided.

Protective fungicides may be applied at bud break and
repeated at ten- to 14-day intervals if wet weather
continues. These treatments are usually unnecessary
unless the trees have been defoliated in at least one
proceeding year. Benomyl (Benlate) and chlorotha onil
(Daconil 2787) are registered for spray on shade trees
and will control leaf spots.

POWDERY MILDEW -- Powdery mildews are
fungal diseasesthat are very common in dry climates.
They form superficia mycdium (amat of fungal tissues)
over the surface of foliage. This mat has structures
called haustoria that absorb water and food from the
host plants. The characteristic fruiting structure of this
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group of fungi isthe cleistothecium, atiny sphere about
0.1to 0.2 mm in diameter. These tiny spheresform in
the mycelium on the leaf surface and are usually black
at maturity, giving a“sat and pepper” appearance to the
leaf surface.

This disease is most common in Utah on maple,
cottonwoods, apple trees and roses. Apple trees and
roses are most susceptible while new shoots and fruits
are developing, but in some hosts, the mature foliage is
most susceptible.

Control

Often these fungi can bewashed off with agarden hose
if infections are light. Chemical sprays can control these
diseases if necessary. Triflourine (Funginex) and
Dinocap (Kerathane) are registered for powdery mildew
control and are effective on al powder mildew hosts.

BRANCH DISTANCE OF
DIAMETER INFECTION ON BRANCH
(outside bark) FROM TRUNK

Under 1.0 inch 6 inches

1.1-2.0 inches 8 inches

2.1-3.0 inches 10 inches

3.1-4.0 inches 12 inches

In heavily infested areas, non-susceptible trees can be
planted to replace cut trees. Ponderosa pine areas can
be replanted to:

Douglas fir

Pinyon pine

White fir

Limber pine

Blue spruce

Rocky Mountain juniper

In lodgepole pine areas, the following trees can be
substituted:

1 Englemann spruce
Subalpine fir
Douglas fir



Hardwoods such as ash, birch and aspen also can be
planted in affected areas, because dwarf mistletoes
don’t attack hardwood trees.

FOREST WEED CONTROL
AND VEGETATIVE
MANAGEMENT

GENERAL OVERVIEW

No single chemical or method of application issuitable
for dl forest or site conditions. Planning your programin
advance of application will provide the best control at
the least cost per acre. One must assess a given site
according to tree or brush size and number of stems to
betreated, then choose the proper chemical and carrier,
sdlect theright method of application, and later evaluate
the results accurately. The use of herbicides is most
often recommended because they are economical,
environmentally safe, effective, and versatile in
application. These are the basic considerations in a
successful program of chemical application in the
manipulation of forest vegetation.

Recognition of the weed pest speciesis asimportant in
forest weed control asit iswith any other pest control
problem.

WEEDS

Weeds are plants that interfere with land management
objectives. Weeds cause more forest losses than all
other pests combined. Inadequate control of forest
weeds is causing amajor shortage in future supplies of
high-quality wood products. Weeds may be classed as:

Weed trees

Brush

Vines

Herbaceous weeds

Weed Trees

Weed trees often cause significant losses in forest
production. They affect both young and old commercial
trees within the stand. Included are:

I Non-commercia hardwood and conifer species.
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Deformed, defective, or undersized individuals of
commercial species (such as crooked trees or those
with heart rot).

Off-site species (commercial speciesin alocation
where they can’t develop well).

Some weed trees may be removed by mechanical
methods. Some of these can be sold as pulp or fuel.
Chemical control methods include:

Broadcast foliar application of herbicides.
Directed basal-cut application of herbicides to
individual trees.

Directed basal-bark application of herbicides.
Broadcast soil application of herbicides.

Brush

Dense brush keeps light from tree seedlings. It also can
deprivetaller commercia species of water and nutrients.
It interferes with planting and can create habitat for
wildlife species that may damage tree seedlings. Brush
includes:

I Woody shrubs
I Non-commercia stump sprouts

Broadcast applications of foliar herbicides are used for
general or selective control of susceptiblebrush species.
If the brush isn't more than 20 feet high, air-blast
sprayers may be used for ground application. Aircraft
are usually used on taller vegetation.

Application of chemicals to individual stems can be
expensive if large numbers of stems per acre are
treated. Basal-bark application are effective but are
costly in labor, chemicals, and fuel oil. Systemic
brush-killing herbicides do the best job of controlling
large, woody vegetation.

Common brush species in Utah include such plants as
sagebrush (severd species), rabbitbrush, chokecherry,
snowberry, bitterbrush, buckbrush and kinnikinnick.

Vines

In some areas of the country, vines are serious pests,
especially on better forest soils. They strangle trees,
drag down branches and crowns, and compete for light
and nutrients. Poison ivy is a human health hazard.



Vines are hard weedsto control -- they have vigorous
sprouting habits. Systemic herbicides kill their root
systems.

Herbaceous Weeds

Herbaceous weeds compete with seedlings in new
plantings. Tree and introduced grass seedlings may
develop poorly or die, especialy in time of drought.
Herbaceous weeds also create favorable cover for
tree-damaging animals such as mice, gophersand moles.
Control herbaceous weeds with herbicides |abeled for
thisforest use. Killing all ground cover for severd years
can cause soil damage, especially from loss of nutrients
and from erosion. Use banded application in areas with
summer rainfall. Indry-summer climates, short-residual
herbicides permit winter ground cover to develop.

WEED-CONTROL METHODS

The methods used for weed control in forest sites
depend on the weed situation and the manner in which
the resource is being managed. Methods most often
employed are:

Hand-cutting
Mechanical control
Chemical control
Biological control

HAND-CUTTING

Hand-cutting of brush and weed treesisrarely practica
on a large scale. However, such operations may be
applicableto small weed lotsor commercia thinning of
conifer stands. Many brush and weed-tree species
readily sprout from stumps or roots following top
removal, thus making the benefits of hand-cutting
short-lived.

MECHANICAL CONTROL

Brush removal with atrack-layer tractor fitted with a
blade or brush rake is applicable where trees are grown
in rows. Similar mechanical tools are used in
Site-preparation operations where brush as well as any
existing small conifers are removed. Unless roots and
crowns are lifted free from the soil, most broadleaf
woody species will readily re-establish.

CHEMICAL CONTROL
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The chemical control of woody plants offers the land
manager a more economical and effective method of
managing undesirable vegetation than by laborious
hand-cutting or mechanical methods.

Several factors have hel ped make herbicides a standard
tool for the establishment and improvement of forests,
wildlife habitats, and range pasture lands. One such
factor is continuous advances in chemical formulation
and application methods. Others include more
knowledge about specific action and safety of various
herbicides and the accumulation of years of practical
experience.

Herbicides

The chemical response, or level of vegetation control
obtained after application, will vary according anumber
of factors:

Tree or brush size and density
The kind of herbicide

The volume applied

Carrier and active ingredient
Season and method of application
Species susceptibility

Equipment being used

It's imperative that the forest managers, herbicide
applicators, and especially the crew foremen familiarize
themselves with these factors before application. They
can then select the most suitable method or methods for
their particular set of conditions. READ THE LABEL
again before applying the herbicides to be sure the
correct formulation has been chosen and applied through
proper equipment at the right place and at the right time.

Herbicides most commonly used for establishment and
improvement of forest and rangelands are currently
available under avariety of trade names. Many of these
contain nearly the same chemica and concentration, but
with varying amounts of inert ingredients and carriers.
Therefore, it's better to become familiar with the
common names of the chemicas themselves. The
advantages of using herbicides are:

1 Economy, compared to alternate control practices
such as hand-cutting or mechanical methods.



I Time-saving: large areas can be covered in a
relatively short time.

Ease of application and low labor requirement.
Fewer re-treatments to control re-sprouting of
herbaceous and wood perennials.

Selectivity of some herbicidesto minimizeor avoid
damage to conifers.

The disadvantages or limitation of herbicides are these:

1 Success of weed control programs depends on the
selection of the proper type and formulation of
herbicides or herbicide mixtures.

Application timing is often critical in maximizing
conifer tolerance and in gaining maximum weed
control.

Non-target plants in gardens or on farms may be
adversely affected by spray or vapor drift or
through root uptake, causing plant injury or residues.

Herbicides generally move very little in forest soils.
They are broken down in place by micro-organisms,
sunlight, and chemical reactions. A compound that has
an effectivelife of several monthswill usualy moveless
than a foot or two from the site of application.
Therefore, herbicides are not a serious threat to water
supplies or fish unless they are placed directly
(especialy by spillage) into forest streams or on areas
that will become waterways during storm periods.

Biological Control

There are several examples of insects that have been
introduced to control an undesirable weed. One example
is weevil (Rhinocyllos) introduced to control musk
thistle and canadian thistle. Biological controlsare aso
very host-specific.

CHOOSING A PESTICIDE

Since the approved use of pesticides is subject to
change, only general information about commonly used
pesticidesis given in this study guide.

REMEMBER:

I Before you choose a pesticide, get a positive
identification of your target pest(s).

Before you buy the pesticide, read the label to be
sureit’ s the correct chemical for your problem.
Before you get too involved, be sure of your
information. Contact such people asthe Utah State
Extension Service for professional advice.

PESTICIDE LABELING

Forest lands are considered to be cropland when astand
of commercial treesis present. This means that "non-
cropland uses' listed on a pesticide label may not apply
to forests. Pesticides used in forests, seed orchards,
Christmas tree plantations, or nurseries must bear
directions for use on the specific crop and pest species.

Some forestry uses are included on labels mainly
devoted to other uses. For example, pesticides may be
applied to Christmas trees, seed orchards, or nurseries
if the label gives directions for use on ornamentals or
shade trees, including conifers, and for the pest you need
to control.

Herbicides registered for other crops, range or non-
croplands may be used before crop trees are planted.
Some pesticides registered for use in forestry may be
tank-mixed. In mixtures of two or more products, the
rate of each component may not exceed the rate
prescribed on its label. Check labels or a recognized
authority for details.



THREATENED AND
ENDANGERED SPECIES

The Endangered Species Act (ESA) was passed by
Congress to protect certain plants and wildlife that are
indanger of becoming extinct. Thisact requires EPA to
ensure that these species are protected from pesticides.

Formulation of the Utah Threatened and Endangered
Species/Pesticides Plan is a cooperative effort between
federal, state, and private agencies and producers/user
groups, and is a basis for continuing future efforts to
protect threatened and endangered species from
pesticides whenever possible. Furthermore, this plan
provides agencies direction for management policies,
regulations, enforcement and implementation of
threatened and endangered species/pesticide strategies.

EPA has therefore launched a major new initiative
known asthe Endangered Species Labding Project. The
aim isto remove or reduce the threst to threatened and
endangered species from pesticide poisoning. EPA has
the responsihility to protect wildlife and the environment
against hazards posed by pesticides. The ESA is
administered by the U.S. Fish and Wildlife Service
(FWS) intheU.S. Department of Interior. The Fishand
Wildlife Service will determine jeopardy to threatened
and endangered species and report to EPA. EPA and
FWS will work cooperatively to ensure that there is
consistency in their responses to pesticide users and to
provide necessary information. The Utah Department of
Agriculture is acting under the direction and authority of
EPA to carry out the ESA as it relates to the use of
pesticidesin Utah.

Maps will show the boundaries of all threatened and
endangered species habitats in affected counties. The
maps identify exactly where, in listed counties, use of
active ingredients in certain pesticides is limited or
prohibited. Product |abelswill be updated as necessary.
The updated labelswill reflect any additions or deletions
to the project. Because EPA's approach to the
protection of threatened and endangered specieswasin
the proposal phase at the time this guide was published,
any and al of the above information on threatened and
endangered speciesis subject to change and may not be
valid.
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WORKER PROTECTION
STANDARDS

This final rule, which was proposed in 1988 and that
substantially revised standardsfirst established in 1974,
affects 3.9 million people whose jobsinvolve exposure
to agricultural pesticides used on plants; people
employed onthe nation’ sfarms; and in forests, nurseries
and greenhouses. The standard reduces pesticide risks
to agricultural workers and pesticide handlers. The
standard isenforceable on al pesticides with the Worker
Protection Standard labeling. The provisions became
fully enforceable in January 1995.

Agricultural workers in Utah now have a far greater
opportunity to protect themselves, their families and
others. These workerswill know, often for thefirst time,
when they are working in the presence of toxic
pesticides, understand the nature of the risks these
chemicals present, and get basic safety instructions.

Among the provisions of the rule are requirements that
employers provide handlers and workers with ample
water, soap and towel s for washing and decontamination
and that emergency transportation be made availablein
the event of a pesticide poisoning or injury. Theruleaso
establishes restricted-entry intervals -- specific time
periods when worker entry is restricted following
pesticide application -- and requires personal protection
equipment (PPE) for al pesticides used on farmsor in
forests, greenhouses and nurseries. Some pesticide
products already carry restricted re-entry intervals and
personal protection equipment requirements; this rule
raised the level of protection and requirements for all
products.

Other mgjor provisions require that employersinform
workers and handlers about pesticide hazards through
safety training, which handlers have easy access to
pesticide-label safety information, and that a listing of
pesticide treatments is centrally located at the
agricultura facility. Findly, handlersare prohibited from
applying apesticidein away that could expose workers
or other people.



GROUNDWATER
CONTAMINATION BY
PESTICIDES

Utah hasimplemented a comprehensiveand coordinated
approach to protect groundwater from pesticide
contamination.

Formulation of the Groundwater/Pesticide State
Management Plan is a cooperative effort between
federal, state, and private agencies and producers/user
groups, it provides a basis for continuing future efforts
to protect groundwater from contamination whenever
possible. Furthermore, this plan provides agencieswith
direction for management policies, regulations,
enforcement and implementation of groundwater
strategies.

Whileit’'s recognized that the responsible and wise use
of pesticides can have a positive economic impact, yield
ahigher quality of crops, enhance outdoor activities, and
giverelief from annoying pests, the Utah Department of
Agriculture is authorized by the U.S. Environmental
Protection Agency (EPA) to enforce the protection of
groundwater from pesticides. Product labels will be
updated as necessary.

The Utah Department of Agriculture, in concert with
cooperating agencies and entities, admonishes strict
compliancewith al pesticidelabels, handling procedures
and usage to protect groundwater in the state.

Groundwater can be affected by what we do to our
land. Prevention of groundwater contamination is
important, because once the water is polluted, it’s very
hard and costly to clean up. In some instances, it's
impossible, especidly if it's degp underground. City and
urban areas especially contribute to pollution because
water runoff that contains pesticides runsinto drainage
tunnels, theninto ariver or an underground stream that
drains into the river. For more complete information
about what groundwater is and where it comes from,
read the study manual "Applying Pesticides Correctly."
Shallow aquifersor water tables are more susceptibleto
contamination than deeper aquifers. Sandy soils allow
more pollution than clay or organic soils, because clays
and organic matter absorb many of the contaminants.
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The Federa Insecticide, Fungicideand Rodenticide Act
(FIFRA), as amended, establishes a policy for
determining the acceptability of a pesticide use or the
continuation of that use, according to a risk/benefit
assessment. As long as benefits outweigh adverse
effects, a pesticide can be registered by the EPA.
Although theintent of apesticide applicationisto apply
the pesticide to the target or pest, part of the pesticide
will fall on the area around the target or pest. Rain or
irrigation water then can pick up the part that isn't
degraded or broken down and carry it to the
groundwater via leaching.

The major factors that influence the amount of
contamination that can get into water are the chemicals
persistencein soil, retention timeor timeit remainsinthe
soil, the soil type, the time and frequency of the
application(s), soil moisture, placement of the pesticide,
and the ability of the chemical to persist once in the
aguatic environment. Each of these factors will
influence the amount of pesticidethat can leavetheroot
zone or soil surface and percolate to groundwater.

Although some pesticides may have a high absorption
quality, when they are applied to sandy soil, they will il
migrate to the water table because there are nofine clay
particles or organic matter to hold them. The
management and use of pesticidesis up to the individual
applicator and/or land owner as to whether safe
practices are used. Water is one of our most valuable
resources, we must keep it as pure as possible.



